Introduction
It is now widely acknowledged that a transition to more sustainable lifestyles is required to secure the subsistence but also the well--being and human development of future generations (Brown and Vergragt, 2015; Jackson and Victor, 2013; Layard, 2011) . Although awareness of environmental challenges is widespread, actual reduction in consumption levels is well under the required targets (Mont et al., 2014) . Despite the ever--increasing proliferation of sustainable innovations, the adoption of more sustainable lifestyles by mainstream society is disappointingly low (Nelson, 2008) and needs to be accelerated.
Design has long acknowledged the need to address social and environmental concerns (Manzini, 1999; Melles et al., 2011; Papanek, 1985) . But while technological improvements in resource efficiency have helped alleviate environmental impact (i.e. eco design, cradle to cradle), strategies for disrupting the dominant, unsustainable consumption patterns lie within the next challenges (Manzini and Vezzoli, 2003; Manzini, 2014; Mylan, 2014; Vergragt et al., 2014) as the diffusion and adoption of sustainable design innovations at a mainstream level is still niche (Mont and Plepys, 2008) .
Barriers to the adoption of more sustainable consumption patterns have been attributed to entrenched habits, resistance to change, value--action gap, pricing, inconvenience, lack of availability and regulation (Kollmuss and Agyeman, 2002; McKenzie--Mohr, 2013; Mont and Plepys, 2008) . However, in a free market economy, such established norms and status quo arrangements are often disrupted by the introduction of radical innovations, i.e. new propositions offering better value (be it tangible or intangible). It is self--evident that cultures are in constant flux, with new technological advances (e.g. smartphones) and practices (e.g. healthy diet) widely and happily adopted at a global scale all the time (Norman and Verganti, 2014) , when users judge them to add value to their lives, in material or psychological terms. Historically, brands and products have challenged established meanings and practices of entire categories, and with it transformed cultural practices and behaviours. In this, design has played a key role, leveraging technologies, legitimising values and social practices and reconciling dilemmas through its representations (du Gay et al., 2013; Maguire and Matthews, 2012) .
Consumption practices, cultural reproduction and identity are complexly interlinked aspects of socio--economic paradigms. Changing user's existing habits, beliefs and activities and creating new ones for sustainability requires a deep cultural transformation-a 'transition of minds' rather than purely technological innovations (Lakoff, 2010) , where what is normally considered of value is redefined. Increasing demand for sustainable innovations is key to push the legislative and regulatory agendas. As public interest in the redefinition of 'the good life' rises and great social changes gain momentum (Brown and Vergragt, 2015) , designers are challenged to support systemic change by developing sustainable products and services that improve current environmental conditions, but also the users' quality of life by fulfilling their expectations, personal aspirations and social identification needs (Gilbert--Jones, 2013) .
In this, sustainable Product Service Systems (PSS), a combination of products and services, have been highlighted as a strategy with great potential for systemic change (Manzini and Vezzoli, 2003) . Sustainable PSS are defined as 'an offer model providing an integrated mix of products and services that are together able to fulfil a particular customer demand (to deliver a 'unit of satisfaction'), based on innovative interactions between the stakeholders of the value production system (satisfaction system), where the economic and competitive interest of the providers continuously seeks environmentally and socio--ethically beneficial new solutions' .
These innovations represent a promising approach for transitioning 'minds' towards sustainable consumption that fits the emerging dematerialised economy and as such, can allow for new associations of value. Beyond the advantages of lowering resource consumption by decoupling the creation of value and satisfaction from product ownership to the consumption of services, sustainable PSS open up an exciting territory to explore new consumption patterns, where value and identity are constructed around practices and experiences rather than products and possessions . Sustainable PSS represent a fertile ground for socio--cultural disruption in that:
• Their emphasis in satisfaction through intangible offerings allows for the repositioning of perceived value from physical objects to experiences and relationships • Configuration of processes and practices allows for the internalisation of new habits and routines that are more sustainable • They contribute to a paradigm shift where wealth is perceived as access rather than ownership However, as radical innovations, they also face considerable barriers for introduction and acceptance. In this, sustainable PSS are no different from other product or service innovations, as Norman and Verganti (2014) argue, the most common reason radical innovations fail is that society is not ready for them.
Thus, there is still a great need for research regarding the relation between consumers and sustainable innovations (Mont and Plepys, 2008; Rexfelt and Ornäs, 2009; Vezzoli et al., 2015) . Although the urgency to understand users' expectations, especially users within their social contexts and communities has been recognised (Vezzoli et al., 2015) , the elaboration of new theories to support PSS designers in better understanding the social rules at play in the context of the innovation, and the symbolic aspects of consumption has been lacking. Equally, development of new knowledge to support sustainable PSS designers is needed (Vezzoli et al., 2015) .
Interdisciplinary research and collaboration are necessary to elaborate new strategies, as highlighted in the call for papers for this special issue. In this article, we explore the potential that semiotics and cultural analysis methods (widely used in consumerist propositions) offer as a strategy to improve the value proposition of sustainable innovations. We intend to contribute particularly to the diffusion and uptake of sustainable PSS field of research by offering a new perspective for understanding consumption as a social signifier, and highlighting the opportunities this opens for designers to influence societal transformation. We argue that by paying more attention to the elaboration of meaning -or symbolic value -designers can develop innovations that are more appealing and relevant to a wider range of potential users. It is proposed that strategically framing innovations using contextually appropriate and aspirational cultural associations or 'codes' during the design process can result in sustainable innovations that are more in tune with their context. Semiotic and cultural analysis methods can aid in identifying favourable codes and inform the design and innovation's value proposition.
The following sections explore these concepts in the context of sustainable PSS specifically; analysing the opportunities they pose for systemic disruption as radical innovations, and propose an initial theory for tackling the cultural barriers for their wider adoption, in order to understand how these methods can empower design in shifting dominant associations of value.
Semiotics and cultural codes
Cultural codes are socially agreed conventions and practices familiar to the members of a culture. They play a big role in the construction of social realities, such as class differentiation and identity by reflecting certain values, attitudes, beliefs, assumptions and practices (Nöth, 1990 ). An understanding of codes enables us to deal with the symbolic aspects of consumption and what these 'look like' as represented in material terms (for example, in a western context, an established aesthetic code for female is 'pink', and male is 'blue').
Codes are a fundamental object of study in semiotics. When studying cultural practices, semioticians treat as 'signs' any objects or actions which have meaning to members of the cultural group, seeking to identify the rules or conventions of the codes which underlie the production of meanings within that culture (Nöth, 1990) . Ceschin et al., (2014) and Vezzoli et al., (2015) and have highlighted the role that semiotics and aesthetics 'could and should' play in enhancing specific inner qualities of sustainable PSS, so that 'they are perceived as better than the existing and unsustainable panorama of artefacts' (Ceschin et al., 2014, p.216) . Markussen (2013) has also acknowledged the value of design aesthetics for opening up possibilities with users. He progresses the notion of 'disruptive aesthetics' as a sphere for design activism, recognising that design has both 'a political potential to disrupt or subvert existing systems of power and authority, thereby raising critical awareness of ways of living, working, and consuming', but also the ability to 'to open up the relation between people's behaviour and emotions' (p.39). Mandoki (2007, p. xvii) clarifies that although aesthetics is necessarily linked to semiotics, from semiotics we obtain meaning and sense (coherence), from aesthetics openness and sensitivity (adherence). This aesthetic--semiotic approach extends the scope of design beyond functionality and usability features to encompass the elaboration of symbolic features -the meanings that these innovations are intended to carry for the user (Ceschin et al., 2014) . Semiotic methods allow for the strategic selection of 'cultural codes', offering the opportunity to construct favourable meanings and appeal for sustainable PSS innovations, rooting the innovation in its social context so that it can be more easily understood and valued by potential users.
Semiotics, traditionally defined, is 'the study of signs and their meanings', but nowadays is considered a discipline that deals with the study of the representations that enable human cognition (meaning making) and communication. Contemporary social semiotics studies signs and codes as part of semiotic systems or discourses that are socially constituted and treated as social practices and concerned not only with communication but also with the construction and maintenance of reality (Denzin and Lincoln, 2003) . This approach also deals with ideological complexes, the relationships and inequalities in the distribution of power, wealth and goods in capitalist societies (Castells, 2013; Hodge and Kress, 1988) .
Semiotics became a major approach to cultural studies in the late 1960s, with Roland Barthes, who declared that the discipline 'aims to take in any system of signs, whatever their substance and limits; images, gestures, musical sounds, objects, and the complex associations of all of these, which form the content of ritual, convention or public entertainment: these constitute, if not languages, at least systems of signification' (Barthes 1967, p.9) .
As signs, goods are free to take on any association or meaning as a play of 'signifiers' or cultural social markers (Baudrillard, 1988) . Through advertising, display, packaging, branding, product design and other forms of mediation, 'commodity goods' -products and services -are conferred with myths (or symbolic associations), which appear to be 'natural' to it (Barthes, 1967) . Hence, semiotic methods are useful for 'decoding' these myths and mapping meanings in a cultural landscape, making explicit how they are constructed and represented (Julier, 2013) .
These theories inspired the application of semiotics to consumer insight and marketing, now well--established as a powerful alternative methodology to conventional market research (Harvey and Evans, 2001; Maggio--Muller and Evans, 2008; Oswald, 2015 Oswald, , 2012 . Marketing semiotics experienced a sharp rise in influence with the growth of brand strategy and management since the 1990s, and particularly with the rise of megabrands requiring cross--cultural and global communication platforms (Evans and Shivakumar, 2010) .
Some benefits of marketing semiotics research include the ability to create disruptive innovation by identifying emerging meanings and breaking the current normative codes; and foresight in identifying patterns of change in culture and anticipate trends. Semiotic research is employed as a strategy for mainstream diffusion of innovations, by identify the themes and codes which occur with sufficient frequency to have a likelihood of transitioning into the dominant or mainstream culture (Evans, 2014) .
In contrast to traditional market research, which gains insights mostly by consulting users directly (e.g. by means of interviews, focus groups and questionnaires), marketing semiotics draws insights from the study of discourses expressed via popular culture representations (media, advertising, music, film, etc.), by employing semiotic, cultural analysis and ethnographic methods. Some examples of the methods employed are summarised in Error! Reference source not found..
Type Description Function
Paradigms A set of related oppositions (e.g. clean/dirty)
It breaks cultural and category codes into two opposite sets. Normally a good place to start to the code mapping process, see opportunities for innovation and creativity and to resolve trade--offs
and cultural contradictions.
Code Mapping (context)
A snapshot of the cultural landscape frozen in time, and the active codes present at that particular time.
Searches for key metaphors and themes present in the category by dividing it up.
Good for locating developing themes, and cross fertilisation with themes from other related categories.
Code Mapping
RDE (trajectories)
Residual, dominant and emergent codes.
Maps the cultural shift of values, meanings and cultural codes diachronically. Useful for observing how cultures change, new ways of thinking and potential mainstream future trends.

Semiotic Square Paired concepts analysis based Jakobson's distinction between contradiction and contrariety
Useful for accessing deep structures informing the communication and perception of meaning -i.e. the underlying cultural 'software' -and connections with structures of power and logic.
Cultural Archetypes The semiotic approach to marketing concentrates on uncovering 'naturalised' meanings which users are often unable to articulate, because these operate largely at subconscious level (Rapaille, 2007; Oswald, 2012) . While many marketing and market research methods try to understand the user's preferences in isolation, semiotic methods acknowledge that many of the individual's beliefs, preferences and behaviours correspond to 'implicit' socially agreed rules, expressed through social signifiers to mark social status and so form 'in' and 'out' groups. Figure 1 illustrates the typical 'cultural landscape' or cultural context that is normally analysed to uncover such implicit rules and their corresponding signifiers or 'codes' of representation.
Evans (2014) reports a set of 'simplified semiotic tools' that are directed to improve brand communications, position new brands, products and services in the 'mainstream cultural landscape' and also for radical product innovation (innovation that is not based on existing customer needs). His process comprises two main stages: Decoding (analysis) and Recoding (incorporating findings into design and communications). The steps are illustrated in Figure 2 . (Evans, 2014) . Reproduced with the author's permission. Applied semiotic methodological tools draw from structural and post--structuralist semiotics, and have been enriched by adjacent academic areas such as cultural studies (Evans and Shivakumar, 2010 ) -for example, through the application of Residual, Dominant and Emergent cultural analysis of codes (Williams, 1977) for understanding (and helping create) cultural trends and to develop leading brand cultural equities and communication strategies. Oswald (2012 Oswald ( , 2015 has applied similar semiotics methods for retail and packaging design, and hold that 'cautious marketers develop design strategy from a thorough understanding of the codes structuring the perception of value in a given market or product category.' Cultural anthropologist and marketing researcher G. Clotaire Rapaille developed a method based on a mix of code and psychoanalysis theories and has worked commercially for over three decades, providing multinational corporations with strategic cultural insights for introducing brands and products successfully across cultures (Rapaille, 2007) .
All the approaches mentioned above employ semiotic, cultural analysis and cognitive--linguistic knowledge, and benefit from empirically tested outcomes applied in commercial contexts. Therefore, if appropriately adapted and incorporated into existing design approaches and methods, they could offer great potential to inform the design and innovation stages of sustainable products and services in terms of enhancing mainstream appeal and adoption. However, as these methods have been executed by professional semioticians and market researchers working in top--down organisation settings, their implementation to empower bottom--up systemic innovation as well as their integration to the design process still needs to be empirically investigated (Ceschin et al., 2014) .
The role of design in shifting cultural associations of value
The socio--cultural meanings of goods have been well documented in marketing management (Oswald & Mick, 2006) , design (Crilly et al., 2008; Julier, 2013; Shove et al., 2007; Verganti, 2008) and material culture (Henare et al., 2007) literatures. There is a general consensus that meanings flow among cultural categories and consumer goods via cultural intermediaries, including designers, marketers and consumers (Maguire and Matthews, 2012) . In a global consumer culture, brands establish a symbolic exchange through the meanings consumers attach to the brand name, logo, and product category. This symbolic meaning (desirability, identity and legitimacy) is not just a value added to the financial value of goods, but has material impact on financial markets themselves (Oswald, 2015) .
Designers construct symbolic value by 'framing' artefacts -i.e. they create narratives that associate goods, services and brands with certain values, attributing identity and meanings to them by recalling existing cultural codes (du Gay et al., 2013, p. 9) . However, these meanings are not fixed: contemporary technological, environmental and socio--cultural shifts disrupt the extant codes, values and relationships that constitute them. Such cultural reconfigurations can be signified via design output that activates, reflects or accelerates them (Fuad--Luke, 2009 ). Thus, from watches to game consoles, design has leveraged new technologies and shifting cultural values to play an essential and powerful role in redefining the meaning of specific categories (Verganti, 2008) .
Designers as 'cultural intermediaries' (Negus, 2002) are 'taste creators' (Bourdieu, 2010) and play a central role in the production of symbolic value through all designed artefacts, and therefore impact upon cultural values, beliefs and practices. The Circuit of Culture (du Gay et al., 2013) considers the central mediation role of design in cultural reproduction, identifying five major cultural processes: Representation, Identity, Production, Consumption and Regulation. Design's cultural mediation through the five 'circle of culture' operations is explored in Figure 3 . Gay et al. (2013) Consumption and production inform social identities, the way that artefacts are represented and their systems of regulation (rules of use, practices, legislation). Meanings are constantly transformed and rewritten by both producing agents (designers, marketers and distributors) and their consumers (Julier, 2013) . Therefore, design artefacts are affected by socio--economic settings, but also effect the legitimation of values, practices and identity.
Due to its central role in the economic paradigm, it is impossible for design to remain neutral of influence with its output. Cultural intermediaries impact 'on the formation of value for particular products or practices' and 'upon notions of what, and thereby who, is legitimate, desirable and worthy, and thus by definition what and who is not' (Maguire & Matthews, 2012, p. 552) . Therefore, design bears certain responsibilities as well as privileges in relation to consumption practices and cultural ideals of value. As design affects and effects other people's orientation towards certain goods as legitimate, worthy and desirable, it can play a substantial role in helping to 'turn the tide' of consumerist culture, shifting orientation and legitimising the values that underpin more sustainable lifestyles by creating desirable sustainable goods and services.
Since design artefacts inevitably embody and reinforce values, it is important to pay close attention at what kind of values design should seek to strategically promote and legitimise in order to accelerate a transition towards human flourishing and sustainability (Ehrenfeld, 2013) .
Values represent our guiding principles: our broadest motivations, influencing the attitudes we hold and how we act (Schwartz et al., 2012) . It has been well documented that people's decisions are driven importantly by the values they hold -frequently unconsciously, and sometimes to the virtual exclusion of a rational assessment of the facts (Kahneman, 2012; Tversky and Kahneman, 1981) . Values can be divided into two clusters: intrinsic or self--transcendent values (community, relationships, affiliation, self--development), considered to be innate and universal needs and essential for an individual's psychological health (Grouzet et al., 2005) and extrinsic or self--enhancing values (financial success, material wealth, power). Interdisciplinary research has evidenced the role of values in influencing consumer behaviour (Shaw et al., 2004) and engagement with environmental issues (Corner et al., 2014) . Extrinsic values are associated with a poor sense of well--being and decreased pro--social and environmental attitudes, while intrinsic values are associated with a higher sense of well--being and increased pro--social and environmental attitudes. We live happier and more sustainable lifestyles when our goals and aspirations are driven by intrinsic values (Karp, 1996; Kasser et al., 2013; Schmuck et al., 1999) .
Therefore, design that seeks to engage as an agent of cultural transformation (Julier, 2006) towards sustainability and well--being, must play an active role in legitimising intrinsic, and not extrinsic values.
The concept of sustainable lifestyles in consumer culture
All consumption is intrinsically a cultural process (Slater, 1999) . As such, lifestyles reflect a particular worldview and its associated values. As previously discussed, values are represented or materialised through a set of particular cultural practices, discourses and aesthetics (cultural codes).
The culture of consumerism -which values consuming over doing, being or producing -is therefore, a unique and specific mode of cultural reproduction developed in the west over the course of modernity (Slater, 1999) . This model dominates modern lifestyles in high--income countries and is based on the principles of a 'free market economy' of 'choice', promoting consumption as a way to freedom, well--being and happiness. In 1955, anthropologist and marketer, Victor Lebow introduced a vision for a 'consumer society' in which he laid the foundations of modern lifestyles values: 'Our enormously productive economy demands that we make consumption our way of life, that we convert the buying and use of goods into rituals, that we seek our spiritual satisfactions, our ego satisfactions, in consumption. The measure of social status, of social acceptance, of prestige, is now to be found in our consumptive patterns. The very meaning and significance of our lives today expressed in consumptive terms.' (Lebow, 1955, p.3) Today, practices of consumption have been transformed from a means to meeting needs to a process for construction of personal identity (Belk, 2004) , with citizens of affluent countries increasingly seeking a sense of self from consumption instead of their workplace, class or community (Hamilton, 2010) . In this, Hamilton argues that 'the market rules less by material or political compulsion and more by consent' (ibid. p.573) due to the widespread popular belief that to find happiness one must be able to acquire more and have endless choice. The power of the market economy resides in this ideological strategy (Hamilton, 2010) .
However, as a large body of evidence from happiness and well--being studies confirms, increasing consumption does not secure people's well--being and happiness, but in fact, it undermines them. Beyond environmental damage and resource depletion, its consequences are ever--increasing inequality, economic indebtedness, instability, conflict and decreased happiness and well--being (Kasser et al., 2013; Wilkinson and Pickett, 2009 ). Evidence also shows that above a certain threshold, increasing acquisitive power does not result in increased sense of happiness and life satisfaction (Kahneman and Krueger, 2006) . When consumption becomes a substitute for lack of meaning and belonging, consumers lapse into a permanent state of unfulfilled psychological and social need (Belk, 2004; Hamilton, 2010; Kasser, 2002; Kasser et al., 2013) .
But, as most people in developed countries today seek 'proxy' identities by means of commodity consumption (Belk, 2004) , in Hamilton's view 'environmental appeals to change consumption behaviour implicitly ask people not merely to change their behaviour but to change their sense of personal identity.' This can be perceived as threatening and produce indifference and dismissal (Hamilton, 2010) . Consequently, alternatives proposed by sustainable consumption models, in its present form, are failing to mobilise most (Akenji, 2014; Hamilton, 2010) .
Consumerism lifestyles vs. the sustainable lifestyle proposition
Building on current social arrangements, the concept of sustainable lifestyles proposes that in order to reduce one's carbon footprint, one should 'restrain' consumption within acceptable limits. To this end, alternative systems of provision are offered to the public under the umbrella category of 'sustainable', 'green' or' eco' products and services. Most of these are currently introduced via the marketplace and compete against other options, and at present, these propositions are not readily appealing to the many, but the few (Akenji, 2014; Mont and Plepys, 2008) . It is therefore appropriate to assess how sustainable lifestyle propositions are (re)presented in culture, in comparison with what the dominant consumerism proposition is offering.
Personal Benefits -For a long time the sustainability discourse has assumed that highlighting the environmental benefits of sustainable offerings would be compelling enough for people to prefer these choices. But the growing societal concern with environmental issues has not directly translated into higher demand for sustainable offerings (McKenzie--Mohr, 2013). For example, sales of green products in the U.S. represent well under 1 % in most categories (Makower, 2013) .
In a culture on consumption people quite happily and often adopt new practices, services and products on the basis that these add value to their lives in material or psychological terms. Framing the offer to switch to sustainability around the environment benefits translates into the 'environment first'. Far from being presented as a personal gain, the offering generates action by guilt, or is interpreted as an altruistic pursuit. Neither of these can capture a wide range of mainstream adopters. In order for people to see meaning in sustainability, 'they must see some degree of personal benefit, regardless of their orientation in the World of Sustainability' (Stokes et al., 2014; The Hartman Group, 2013a) .
Meaning -Concerns have been raised about how sustainable consumption is often misinterpreted and reduced to 'green consumerism' (Akenji, 2014; de Burgh--Woodman and King, 2013) . Although awareness of sustainability as a concept is growing society--wide, there is still generalised confusion among the public about what sustainable practices and options really are -beyond products clearly labelled as 'green' or 'eco' (Hanss and Böhm, 2012) . Also, sustainable lifestyles do not appear to be a very popular concept so far because they are often equated with 'settling for less' (Luchs et al., 2010) . Ehrenfeld (2008) sees the fact that sustainability can be 'practiced' in manifold manifestations as an advantage, however he also points out that the lack of clearly defined meanings impacts on the significance it bears in people's lives.
Affinity -The consumerism discourse utilises highly developed strategies targeted to our senses and emotions. Conversely, sustainability discourses often lack connectedness and emotional appeal (Makower, 2013) , over relying on scientific explanations and 'hard facts', assuming 'rational' decision--making and moral appeal. This approach is out--dated and new findings on human risk assessment and decision--making evidenced by behavioural economics show that perceptions, biases and emotions have a greater weight on our choices and preferences than facts (Kahneman, 2012) . As Grimmer and Woolley (2012) recommend, 'sustainable offerings would benefit from a stronger appeal to the emotionality of customers to be more effective' (p.16). However, de Burgh--Woodman and King (2013) warn that we must be wary of counting on the emotionality or empathy generated by 'depletion and destruction scenarios' as motivators for lasting behaviour change, evidencing that 'humans enjoy a historically embedded relationship with nature in either its literal or metaphoric sense', which renders nature a passive constant that is 'just there' and hard to imagine it gone (ibid, p. 146).
Promise -Although sustainability's goal is to 'improve quality of life' -i.e. happiness and well--being -the sustainability discourse rarely acknowledges the emotional driving potential of this 'promise' for communicating with mainstream audiences. As universal, cross--cultural legitimate pursuits they are within the deepest and strongest intrinsic motivators that drive our aspirations and goals, and consequently our priorities and behaviours (Kasser et al., 2013) . Their effectiveness as deep emotional drivers is demonstrated in the extent to which we have surrendered to the allure of consumerist illusions that reflect them (Kasser, 2002) . Evidence suggests that emulating the commodity discourse (Connolly and Prothero, 2003) by representing sustainable offerings with references around personal benefits of 'greater happiness and well--being' (Sääksjärvi and Hellén, 2013) and establishing a positive emotional connection with users' sensibilities pose a better chance for their wider appeal and uptake.
Error! Reference source not found. summarises the extant arguments on why sustainable offerings are competing poorly against consumerist propositions. To conclude, as humanity inevitably pushes forth for legitimate betterment, the concept of 'reduced consumption' (associated with current framings of sustainability) is perceived as regression, not progression in terms quality of life. As such, sustainable lifestyles do not appear to be a very popular concept because they are often equated with 'settling for less' (Luchs et al., 2010) . On the other hand, sustainable development is defined as 'a way to achieve a better life for all humanity ' (IUCN et al., 1991) , therefore sustainability should be equated in people's minds as 'going for the best'.
The way in which the sustainability goals are 'translated' into offerings seems flawed; therefore the discursive gap between the intended and the perceived meaning needs to be addressed. The symbols -cultural references or codesemployed to represent sustainable propositions need to reflect the intended meaning, and not the opposite.
Implications for design in re--framing sustainable offerings
As previously discussed, cultural codes and meanings are recalled upon to represent the utility and benefit, but also the values and identity of designed artefacts. These associations help to 'frame' and 'position' goods and services into categories making them 'visible' and, hopefully, desirable to the user (du Gay et al., 2013) . Designers create these associations by appropriating and manipulating cultural codes already present -and often dominant -in the artefact's category discourses, and more often than not, in the designer's own cultural circle (Julier, 2006) . The identification and selection of these codes seems to be mostly intuitive rather than intentional -due to a lack of appropriate processes and tools (Kazmierczak, 2003; Vezzoli et al., 2015) for strategic code mapping and selection.
In general terms, sustainable offerings are often framed around the aesthetics and narratives associated with the 'green/eco' category. This framing triggers associations that users have previously stored in their minds. This poses two main problems:
1. When the associations are positive, users who 'get' these meanings would be drawn and perhaps consider the proposition further.
2.
If the associations are negative, or absent, the proposition becomes 'invisible' and will be consequently ignored as if non--existent, with only status quo choices being considered; Positioning sustainable offering within the green/eco category, therefore, creates a closed loop of 'preaching to the converted' -i.e. only those already within the sustainability 'universe of meaning' connect with the proposition, and those outside of it remain unaffected (Grimmer and Woolley, 2012) .
The need therefore arises to steer away from 'green/eco' codes and embrace new meanings that appeal to the many, and not the few (Santamaria, Escobar--Tello and Ross, 2015) , so that sustainable innovations can stand as symbols of exciting new ways of belonging and being. As Lakoff (2010) rightly asserts 'Truth must be framed effectively to be seen at all. That is why an understanding of framing matters'. Therefore, working more strategically, rather than intuitively with cultural codes provides an opportunity for design to disrupt cultural misconceptions and revalorise the appeal of sustainable offerings. Sustainability can be 'reframed' through design representation by using favourable codes to ensure the perceived meaning corresponds with the intended meaning.
Sustainable Product--Service Systems as an opportunity for radical disruption
Considering the potential that semiotic methods offer to support design in the strategic construction of symbolic value, we propose an initial theory and methodological framework for their incorporation in the design process. The concepts are explored in the context of sustainable product--service systems (sustainable PSS), considering the cultural barriers they face for mainstream diffusion and uptake.
As discussed in earlier sections, to successfully compete against existing options, sustainable innovations need to satisfy the socio--psychological as well as the utilitarian aspect of consumption (Ceschin, et al., 2014) , and clearly demonstrate how they can benefit people's lives (Stokes et al., 2014) in ways that current offers do not. Strategies are required for designing product renting, sharing and pooling systems (these pose the greatest environmental benefit) that deliver high symbolic value, while sacrifices with regards to tangible value are minimized (Tukker, 2004) .
In a sustainable PSS innovation, symbolic value can be constructed through a coherent 'system aesthetic,' i.e. an integrated perception of the products, communication, services and interactions and practices embedded in the PSS (Ceschin et al., 2014) . But these aspects should be informed by a deep understanding of the user's socio--cultural context (Light and Miskelly, 2014; Wong, 2004) . As Norman and Verganti (2014) suggest 'radical innovations can be design--driven through a better understanding of potential patterns of meanings. These can emerge through research and observations rooted in more general socio--cultural changes, as an understanding of how society and culture are changing' (p. 95, italics added).
In summary, studying and mapping socio--cultural meaning associations at macro (global) level, and micro (local/contextual) level is key to strategically insert radical innovations in the market.
Initial theoretical proposition
We propose that semiotic and cultural analysis research is implemented early in the design process to obtain insights that can help in rooting the sustainable PSS innovation in context and, by strategically incorporating the most favourable codes, enhance its relevance and desirability. Figure 4 exemplifies this process as incorporated into to the widely adopted Double Diamond model design process (Design Council, 2005) . In sustainable PSS, the form of the items, the branding and communications and the experience of the service all interfere with each other in terms of how the innovation's value is perceived (Ceschin et al., 2014) . Therefore, data on meaning networks, associations and aesthetic codes needs to be available to the designer from the outset in order to develop design innovations that are welcomed and valued in the context in which they will operate. But because these codes vary from culture to culture -and even within a product/service category -a deep understanding of contextual signifiers is key to developing sustainable PSS that can succeed in the culture where they will operate.
As the intended meanings of the sustainable PSS will be negotiated by user interactions, further analysis needs to be carried out in order to improve the innovation and keep it relevant for the user, as illustrated in Figure 4 . At the research stage, (illustrated in Figure 4) , we propose that mapping the most favourable codes is conducted at two levels:
1. A macro (global) level that deals with the semiotic aspects in terms of how these innovations are primarily promoted and understood at a global, cross--category level. This meaning is intrinsically linked to the wider intrinsic pursuit of wellbeing in a globalised culture -i. The following sections explain these two levels in more detail.
Macro (global) meaning: how relevant do sustainable PSS innovations appear to the user?
Widening adoption of sustainable lifestyles implies 'winning over' users who are currently not interested in, or ignore these practices. To extend the cultural resonance, and therefore diffusion of sustainable PSS, it is necessary to create associations that reside outside the niche 'sustainability universe' of meaning. But if the meaning is not to be constructed around this concept, what other (more favourable) meaning associations exist for them? And how can we tell which meanings will position sustainable PSS as of higher value than competing options?
Assuming that sustainable PSS innovations have been designed to reflect intrinsic values and benefits as well as environmental ones, these innovations can be driven by a meaning change informed by wide societal trends, for the example, the pursuit of a more dematerialised concept of well--being (Brown and Vergragt, 2015) .
We suggest that: Proposition 1. Sustainable products and services may have a higher chance of being more widely understood and adopted if framed around the well--being discourse rather than the environmental discourse. This means making the values and benefits of sustainable living (greater happiness and well--being) evidently obvious to their intended users. Norman and Verganti (2014) state that 'meaning--driven innovation starts from the comprehension of subtle and unspoken dynamics in socio--cultural models and results in radically new meanings and languages -often implying a change in socio--cultural regimes' (Norman & Verganti, 2014, p. 90) . At this historical point, one of the most evident socio--cultural changes is the rising interest in life satisfaction and well--being (Brown and Vergragt, 2015; The Hartman Group, 2013b) . Since most people are concerned with their own (and their loved ones) well--being and life satisfaction, these universal, cross--cultural and positive intrinsic values present a strong platform of meaning upon which to build personal benefits for sustainable PSS.
Therefore, the generic proposition for sustainable PSS could be constructed around the meaning 'for greater well--being and life--satisfaction' by highlighting the aspects that enhance the lifestyle of the potential user. For example, LeTote.com service provides women with access to fashionable garments and jewellery. For a modest subscription fee, the users gain access to a wider range and number of items than they could potentially afford to buy. Here, the personal benefit is provided through access instead of ownership and the user's experience is personally enriched (a benefit that can potentially boost their subjective well--being) beyond the environmental benefit of reducing landfill waste.
It is evident that how these benefits are incorporated and prioritised in the proposition and narrative of the innovation is very much a matter of design.
Micro (local) meaning: what symbolic value does innovation offer to the user in a social context?
Even when a sustainable PSS has good inbuilt personal benefits, it is still quite possible that it will not be perceived as a desirable option for the user if it lacks the allure or symbolic value that other competing options provide. As identified in earlier sections, the main barrier for potential sustainable PSS users is the cultural shift necessary to value an ownerless way of having a satisfaction fulfilled, as opposed to owning a product (Goedkoop et al., 1999) . Because products provide satisfaction also as symbols of status, identity and belonging (Hamilton, 2010; Crilly, 2008) , for customers to value these options, sustainable PSS will need to carry symbolic features (or benefits) that satisfy the user's social, psychological and emotional needs. We suggest that:
Proposition 2. Sustainable offerings can be made more appealing and relevant to users by attributing valuable contextual meanings and cultural associations to them. This implies making available to designers the most favourable contextual cultural codes so that sustainable innovations are represented as superior to competing, non--sustainable alternatives. Using the example described in the previous section, postulates how different sustainable PSS benefits (or features, henceforth used interchangeably) might fare from the user's perception: While people may agree that it is important to 'cut landfill waste' (environmental benefit) they may not be prepared to commit to lifestyle changes that mean they should sacrifice 'looking good and fashionable' (symbolic benefit), even if it 'saves them money' (functional benefit). Conversely, they may be more willing to sacrifice functional benefits (such as 'saving money') in order to prioritise symbolic benefits ('looking good and fashionable'). The symbolic value is intimately related to the construction of our identity, and consequently carries a heavier weight against other features. This might explain why it feels 'sacrificial' when we prioritise other features over the symbolic ones. As the feeling of worth and identity is relegated, life satisfaction decreases and there is a feeling of losing out (Hamilton, 2010) .
As symbolic features help us to construct identity in a socio--cultural context, in order to build symbolic features into sustainable PSS it is essential to understand the 'social rules' (codes) at play in that particular context. When sustainable PSS experiences are designed and represented using contextually relevant codes and high value signifiers, they 'feel' in tune with what is socially considered 'progressive' and 'aspirational' in their context. Then, the chances that these innovations will satisfy emotional, social and psychological needs of the user are considerably higher. For example, London's farmers' markets are perceived as enriching experiences where shoppers 'delight their senses' with carefully crafted, bespoke and authentic choices. This could be attributed to the great deal of effort producers invest into presenting themselves in the best possible light, crafting engaging personal stories, aesthetically pleasing stalls, consistent branding, uniforms and packaging.
Proposed methodological framework for design
Drawing on the theoretical propositions described in the previous section, the methods illustrated in Figures 1 and 2 , and the three stages outlined in Figure 4 , we elaborate an Initial Methodological Framework for the integration of cultural code mapping into the design process, as illustrated in Figure 5 . This initial framework, which forms part of a larger research project, is being further developed and refined empirically through a series of participatory action research 'cycles' involving designers and existing sustainable PSS social enterprises. The outcomes are intended to empower design practitioners and design education with a more strategic approach to design, diffusion and communication of sustainable PSS.
Theoretical premises
In light of the above, this contribution highlights the relevance of implementing semiotic and cultural analysis methods for mapping and identifying favourable cultural codes, as a strategy to enhance the desirability, perceived value and appeal of sustainable PSS that contribute to sustainability and well--being.
Its premises are as follows: 1. Sustainable PSS need to be developed and promoted in a culturally relevant way, where contextual symbolic aspects of consumption are taken into account. In order to maximise user deep satisfaction they must be developed to satisfy socio--psychological as well as utilitarian and practical needs of the user, hence incorporating added value for the user in the creation of identity (symbolic features), especially those associated with subjective well--being and happiness,.
2. The designer's role is extended to encompass a more conscious understanding of the cultural mediation role involved in design practice, which now requires not only dealing with the concept generation and development of the innovation itself, but also with the cultural associations, values and meanings that the innovation bears into the cultural context of users.
3. It is proposed that designers are to extend the concern of their practice beyond the formulation of concept and into the diffusion and promotion of these innovations. For that, designers will need to familiarise themselves with tools and methods used in communication practices, as well as consumption practice theory and cultural analysis. Extending the role of the designer to this field of action implies that their scope will require a greater involvement in the developing the propositions -be it brand elements, processes, actors' roles -and requires them to be able to understand and work with cognitive aspects such as aesthetic and semiotic codes, narrative frames and values.
4. If designers are to develop culturally relevant 'value symbols' it is essential that they have access to data on the aesthetic and semiotic codes associated with high value, desirability and legitimacy in the cultural context of the user. This data will positively impact the design concept and its diffusion enhancing its perceived value by making it more desirable, but also to extend its purpose into changing lifestyles by establishing new habits and cultural value associations.
Conclusions
In order to turn the tide of the consumerist paradigm and transition society towards more sustainable lifestyles, a reframing of the concept of sustainability in culture needs to take place. In this, designers as cultural intermediaries can and should play a key role.
Building on valuable cultural references and positive associations already present in the cultural context of the user, designers can accelerate the introduction of more sustainable processes and practices and help create new associations of value. This research aims to further enable designers with an initial methodological framework for mapping the cultural landscape and identifying the most favourable codes in the context where the innovation will operate. These methods will aid designers in creating more meaningful and enriching sustainable Product Service System experiences that, while still being 'good for the environment' they also promote and legitimise the intrinsic values that underpin people's happiness and well--being and satisfy user's utilitarian and socio--psychological needs.
Furthermore, looking at the perception and value of sustainability's meaning in culture opens a new area of Design for Sustainability research, posing important opportunities to have a higher impact in society. But it also requires the elaboration of new theories, methods and skills to empower design to operate as an agent of change towards this systemic cultural transition.
In proposing to incorporate semiotic and cultural analysis methods to the design process, we hope to open a field of enquiry for strategic sustainable design research, seeking to gain a deeper understanding of users in their socio--cultural environments.
